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Abstract 
Stringent regulation on food safety standard may arise from particular importers, country specific bodies and world standard 
organization. The effects on trades are complex due to lack of harmonization in standards. This paper examines how country
specific regulations affect on trade in comparison to world-wide complied regulation on food safety standard. Exploring panel 
data on Indonesia’s coffee trades to 10 major importing countries from 2002-2011 using gravity model, our results suggest that, 
although GDP and Production variables are still important factors, regulation on Ochratoxin which is complied by most 
importing countries has a significant impacts on Indonesia’s coffee trades in comparison to country specific regulations, in this 
case Carbaryl implied by Japan. Additionally, country specific effect on trades can be minimized by bilateral negotiation. 
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1. Introduction 
Coffee is an important commodity in the world economy accounting for approximately US$21.6 billion trade of 
coffee for the year 2011/12 and reached a record of a total 109.4 million bags, an increase of 4.5% in relation to 
2010/11. In relation to world total coffee production, Indonesia is in the third position of coffee producer in the 
world reported in crop year 2012/2013 [1]. By total crop area 1,340,000 ha Indonesia produces both Arabica (21%) 
and Robusta (79%) coffees. Domestic consumption is estimated at 38% and the remaining 62% are exported
Approximately 98% of the total export are Robusta coffees [2].  
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One major challenge for Indonesia’s coffee is to meet quality standard which caused several cases of export 
rejection recently. However, no data regarding SPS notifications [3] on Indonesia coffee was found therefore it can 
be  suggested that the magnitude of violations on food safety regulation is minor, or, it can also be meant as a lack of 
support of Indonesian Government to defend its trade. Presumably, the risk of rejection is mainly burdened on both 
exporters and importers. 
Normally buyers demand higher quality of coffee and they only accept coffees which are able to conform such 
specific quality. This un-favorable change in the quality standard may arise from individual importer or country 
specific regulation. The typical change in this quality standard is frequent and normally become more stringent. As a 
result, any changes in individual importer quality standard or country specific regulation will have significant effects 
on Indonesia’s export of coffee.  
One of the major changes in food policy including in coffee trade is Ochratoxin A or OTA. OTA on coffee 
became more sensitive topic since Europe, one of the largest coffee importers, set the limit of OTA for roasted and 
soluble coffee in the middle 2005. Since then, the awareness of OTA on coffee world widely spread and became the 
main concern of world food safety regulator such as FAO (Codex). Another similar change but rather more specific 
case for Indonesia is Japan Positive List of Regulation on Food Safety in 2006. Specific here means the impacts are 
only experienced by Indonesian coffee exporters and farmers. In this regulation, Japan published specific lists of 
various permitted limit of pesticide on food and set “uniform limit” for any pesticides which do not included in the 
specific list and one of them is Carbaryl. Both of food policy changes in Europe and Japan are argued to have 
impacts on Indonesia’s coffee export because Europe and Japan are the major coffee importers from Indonesia. 
It has been seven years since European Commission adopted regulation on Ochratoxin A and Japan published 
positive list on food safety standard including the maximum residual level of Carbaryl. Do the implementations or 
changes in the food safety regulations have impacts on Indonesia’s coffee exports? In order to address the question 
and to achieve the objective, this paper is structured as follow. Section 2 describes an overview of Indonesia’s coffee 
production and export during 2002-2011. An overview on OTA and Maximum Residual Level (MRL) including 
Carbaryl on coffee from ten major Indonesia’s coffee importers will be presented in section 3. Section 4 discusses 
the empirical model which gravity model is applied and data sources. Section 5 will discuss the estimation methods 
and the result.  Finally, conclusions and some policy implications are suggested in last section. 
2. Indonesia’s Coffee Production and Export 
Coffee is cultivated across Indonesia’s major islands from west part to the east. Sumatra contributes 74.2% of the 
total productions where it is located in South Sumatra (21.4%), Lampung (12.6%), Aceh (8.7%), Bengkulu (7.4%). 
The remaining is located in Sulawesi (9.0%), Java (8.3% with 7.2% is in East Java), Nusa Tenggara (5.8%), 
Kalimantan (2.0%), and Maluku and Papua (0.6%) [4].  
During 2002-2011 crop year calendars, the total production of Coffee in Indonesia was approximately 650 
thousand tons. The stagnant growth of crop areas, less attention this crop compare to oil palm and rubber and lack of 
support in plant rejuvenation are several causes on this productivity.  The level of share world production is stable at 
8-9% prior 2010, but the number fell to 7.65% in 2011. Similar features are found in export volumes. It is estimated 
around 300-500 thousand tons were shipped to the world accounting for 50-60% of total productions.  
 
Table 1. Production and Export Profiles of Indonesia’s coffee (2002-2011) 
Year Production (000 tons)a Shared world production (%)b Share world export volume (%) 
2002 682.0 8.66 5.88 
2003 663.6 9.24 6.02 
2004 647.4 8.40 6.03 
2005 640.4 8.83 7.76 
2006 682.2 8.56 6.26 
2007 676.5 8.24 4.69 
2008 698.0 8.40 6.57 
2009 682.6 8.35 7.20 
2010 684.1 8.29 6.00 
2011 634.0 7.65 4.54 
Note: a. Data on production are collected from FAO (www.faostat.org). b. Data on export are collected from Trade Map 
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(www.trademap.org) 
 
Table 2 shows “Top 10 Importing Countries” of coffee from Indonesia for the period 2002- 2011. Unites States 
is the largest importer accounting for approximately US$ 140 million yearly export or equal to 23.2% of total coffee 
exports from Indonesia. Japan is the second export destination country accounting for US$ 93 million of export each 
year. Germany is the major buyer of Indonesia’s coffee in Europe with the average value of export is approximately 
US$ 80 million per year. Export value of coffee to Italy and Belgium are around US$ 35 million and US$ 24 million 
respectively. The record of 691.4% increase in the value of export to Belgium in 2007-2008 resulted rate of 92% in 
average annual growth during 10 years. In total these 10 major importer countries account for 72.78% of total coffee 
export from Indonesia whether the rest countries contribute small percentage of export value which is at or less than 
1%. 
 
Table 2. Top 10 importing countries (selected data on share and growth rate of export value 2002-2011) 
Rank Importers 
Average annual 
export value 
(000USD) 
Share of total export 
value (%) 
Cumulative percentage 
of Export Value (%) 
Average annual 
growth rate of 
export value (%) 
 World 617291.9 100 100  
1 USA 143352.5 23.22 23.22 23.06 
2 Japan 93367.7 15.12 38.34 17.17 
3 Germany 79973.9 12.95 51.30 21.14 
4 Italy 35349.4 5.72 57.03 29.90 
5 Belgium 24228.6 3.92 60.95 92.82 
6 Malaysia 20509.2 3.32 64.27 32.92 
7 United Kingdom 19794.2 3.20 67.48 31.73 
8 Algeria 17233.7 2.79 70.27 57.52 
9 Singapore 15497.1 2.51 72.78 14.42 
10 Egypt 12073.9 1.95 74.74 39.07 
   Source: Author’s calculation, selected data from Trade Map (www.trademap.org) 
 
Based on the regional distribution, Europe (4 countries) dominates the share accounting for 36% of Indonesia’s 
total coffee exports. US imports are estimated at 32%. Japan is the largest trading partner in Asia and it is estimated 
at 21% of Indonesia’s total coffee exports (see Fig. 1a). Historically, the demand of Indonesia’s coffee from all 
selected regions was growing during 2002 to 2007 (see Figure 1b). The peak was in 2008 when Europe doubled its 
demand. In this period the value of export was increased from US$13.3 million to US$33.3 million or equivalent to 
145% of growth. It is therefore, country such Belgium recorded 92.82% on average growth.  A sudden decrease 
occurred in 2009 for all the selected regions and it is argued that the change in food safety regulations may have a 
contribution to this drop in the overall export values. 
 
a) 
 
b) 
 
 
Fig.1 (a) Distribution of Total Indonesia's Coffee Export (2002-2011); (b) Historical export values from selected regions. (2002-2011) 
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3.  Ochratoxin A (OTA) and Carbaryl  in Coffee Trades 
In this paper, two sources that might have disturbances on Indonesia’s coffee export are Ochratoxin A. (OTA) 
and Carbaryl. Therefore this section is provided to review the occurrence and some regulatory development on both 
coffee contaminants. Ochratoxin A (OTA) is a mycotoxin produced by fungi belonging to the genera Aspergillus 
and Penicillium. Based on IARC’s evaluation, there is inadequate evidence in humans for the carcinogenicity of 
Ochratoxin A. But there is sufficient evidence in experimental animals for the carcinogenicity of Ochratoxin A. 
However for overall evaluation Ochratoxin A is categorized in group 2B which is possibly carcinogenic to humans 
[5]. Several studies have reported the occurrence of OTA in foods and beverages such as cereals [6], wine and beer 
[7]  including coffee [8]. 
Particularly in coffee, OTA was found in various type of coffee. A nation-wide survey held by German Food 
Control during 1995-1999 found varying levels of OTA in all types of coffees [9]. Specific research of OTA 
occurrences has also been undertaken on green coffee [10], roasted [11] and instant coffee [12]. However, several 
recent studies have shown that the level of OTA in coffee can be minimized during various processing [13] and 
roasting methods [14]. 
 
                      Table 3. Occurrence of OTA in various countries 
Country Type of coffee OTA level (Pg/kg or ppb) 
Africa-various countries Robusta 1.4-23.3 
Brazil green, roasted, instant 0.1-6.5 
Canada Roasted 0.1-2.3 
Colombia Arabica 0-3.3 
Ethiopia Arabica <0.1 
Germany Roasted 0.21-12.1 
Kenya Arabica <0.1 
Mexico Arabica 1.4 
Japan green and instant 0.16-1.1 
USA Roasted 0.1-1.2 
Indonesia Robusta 0.2-1.0 
    Source: Reddy et al. (2010) 
 
Originally, OTA in coffee trade was regulated under European Commission (EC) No. 123/2005 of 26 January 
2005 [15]. In this regulation the maximum limits for the case of roasted and soluble coffee were 5 ppb and 10 ppb 
respectively. This regulation amended Commission Regulation (EC) No. 466/2001 [16] and entered into force on 1 
April 2005. Additionally, as stated in paragraph 2a article 1, the reference of green coffee would be reviewed by 30 
June 2006. The debate was mainly focus on the proposal of 5 ppb for the limit of OTA occurrence in green coffee. 
However, it might represent around 17% rejection of coffee from Africa producers [17]. The most recent regulation 
on OTA is European Commission (EC) No. 1881/2006 of 19 December 2006 [18] which entered into force on 1 
March 2007. This latest revision maintained the maximum limits for OTA in roasted coffee (including grounded 
coffee) and soluble coffee and it still did not provide reference limit of OTA in green coffee.  
In macro level, the implementation of OTA regulation is lack of harmonization [19]. The Codex Alimentarius 
Commission, an organization established by FAO and WHO working on food safety standards, does not specifically 
mention the maximum limit of OTA in coffee. However, in 2008 Codex has adopted a maximum level of 5ppb of  
Ochratoxin A for raw wheat, barley and rye [20]. US, Canada, Australia and Japan are some of examples from 
developed country which do not regulate OTA in particular.  
Since 2001, FAO has started projects mainly focused on prevention in producer countries due to effectiveness 
and less costly compare to physical control maintenance at port. Several producer countries including Indonesia 
became the targeted area of this project. Selected provinces such as Lampung, North Sumatra and Eat java were 
selected due to major quantity in exports. Based on FAO reports in 2005 - just few month before EC latest 
regulation on OTA was entered into forced- the results suggested very low level of OTA (from 0-2.7 ppb), however, 
coffee exports from Indonesia would have been severely affected if the new regulation on OTA was adopted [17]. 
In 2008, National Standard Body (Badan Standarisasi Nasional) publish standard (SNI Biji Kopi 2008) on coffee 
which requested no occurrence of smell caused by fungi for green bean coffee export[21]. In 2009 The National 
Agency of Drugs and Food Control (Badan Pengawas Obat dan Makanan- POM) of Indonesia adopted EC’s 
regulation on OTA and set the same limit of OTA in coffee of the level 5ppb and 10 ppb for the case of roasted and 
soluble coffee respectively [22]. 
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Another source of Indonesia’s coffee export disturbance may come from the Maximum Residual Level (MRL) 
policy on Carbaryl . In June 2005, Japan introduced Positive List System for Agricultural Chemical Residues in 
Foods which took effect on 29 May 2006 and established maximum level of residual to 799 chemical substances. 
Additionally, under MHLW Notification No. 497 [23] chemicals for which maximum residual level (MRL) are not 
established are set to “Uniform Limit” of 0.01 ppm and Carbaryl  is included in this uniform limit lists. 
Unlike Ochratoxin A which its source is from fungi, Carbaryl  is a common name for a chemical of 1-naphthyl 
methylcarbamate (NMC). Carbaryl is used on a variety of crops, fruits, vegetables, and building foundations to 
control  wide variety of pests and insects. It was first registered in United States in 1959 for use on cotton. In 2001 
approximately 1 to 1.5 million pounds of Carbaryl active ingredient (lbs ai) were used in agriculture however the 
number of usage continued to decline after that. Carbaryl is currently classified as a “likely to be carcinogenic to 
humans,” and may cause harmful to the environment. As a result, approximately 80% of all of the Carbaryl end-use 
products have been cancelled since 2004. On September 24, 2007, the Re-registration Eligibility Decision (RED) for 
Carbaryl was finalized and entitled with reassessment on human health risk and risk mitigation methods [24][25]. 
Carbaryl substances above “uniform limit” (0.01ppm) have been found to several samples of Indonesia’s coffees 
(mainly in Robusta coffee) at some Japan’s ports. It is being argued that Carbaryl is intensively used in Indonesia 
coffee plantation. However, many Indonesian exporters predicted that the contamination came from the use of 
Carbaryl on poly-culture between coffee and other crops e.g. corns, beans, spices and it is mainly used as 
insecticides to those crops.  
Table 4 indicates the total number of violations of the Japan’s food sanitation law from April 2008 for the case 
of coffees from Indonesia. 10 out of 11 violation cases were due to Carbaryl level exceeding 0.01ppm although 
most of the levels are at 0.02ppm. Major importers such as Volcafe Ltd, Nestle Japan Ltd were affected; however, 
Marubeni Corporation experienced major costs due to 7 cases of ship-back. The disturbance of imports on 
Indonesian green coffee exports became intensely increase since Japan moved from “monitoring inspection” to 
“mandatory inspection” in 2010.  The Mandatory inspection order was issued against Indonesian green coffee beans 
immediately after two violations occurred in October and November 2009 respectively. 
 
Table 4. Number of violation of Japan Food Policy by coffee from Indonesia 
No Details of the Violation Year  Importer Disposal Quarantine Remark 
1 Isoprocarbo 0.03ppm 2008.1 Marubeni 
Corporation 
Ordered Scrap or 
Ship-back 
Kobe Monitoring 
Inspeciton 
2 Carbaryl 0.04ppm 2009.1 Marubeni 
Corporation 
Ordered Scrap or 
Ship-back 
Nagoya Monitoring 
Inspection 
3 Carbaryl 0.03ppm 2009.1 S. Ishimitsu & 
Co. Ltd 
Ordered Scrap or 
Ship-back 
Kobe Monitoring 
Inspection 
4 Carbaryl 0.04ppm 2010.6 Marubeni 
Corporation 
Ordered Scrap or 
Ship-back 
Yokkaichi Mandatory 
Inspection 
5 Carbaryl 0.03ppm - Marubeni 
Corporation 
Ordered Scrap or 
Ship-back 
Yokkaichi Mandatory 
Inspection 
6 Carbaryl 0.02ppm 2010.9 Marubeni 
Corporation 
Ship-back Yokkaichi Mandatory 
Inspection 
7 Carbaryl 0.02ppm - Marubeni 
Corporation 
Ship-back Yokkaichi Mandatory 
Inspection 
8 Carbaryl 0.02ppm 2011.3 Volcafe Ltd Ordered Scrap or 
Ship-back 
Yokohama Mandatory 
Inspeciton 
9 Carbaryl 0.02ppm 2011.1 Marubeni 
Corporation 
Ordered Scrap or 
Ship-back 
Yokkaichi Mandatory 
Inspection 
10 Carbaryl 0.02ppm 2012.2 Nestle Japan 
Ltd 
Ordered Scrap or 
Ship-back 
Kobe Mandatory 
Inspection Sect-2 
11 Carbaryl 0.03ppm 2012.5 Nestle Japan 
Ltd 
Ordered Scrap or 
Ship-back 
Kobe Mandatory 
Inspection Sect-2 
     Source: All Japan Coffee Association (AJCA) report (2013) 
 
Japan is the second biggest importer of green coffee from Indonesia. The total import is approximately 50.000 
tons per year, or valued as 10 billion of yearly trade. As shown in Figure 2, although the case of Carbaryl occurred 
in 2009, the impact of mandatory inspections (started in mid-2010) might have resulted in decrease of 2012 total 
imports on Indonesia’s green coffees.  
Regulation of Carbaryl in green coffees is not as strict as Ochratoxin A. This is due to variety reasons. Carbaryl 
usage is not predominant in coffee plantations and many other insecticide products may perform similar function. 
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The disturbance on coffee trade due to Carbaryl cases is also countable. Therefore not many studies have been done 
on the occurrence of Carbaryl on coffees. This paper decides to discuss Carbaryl case because it has several 
impacts on Indonesia’s green coffee exports due to Positive List Standard forced by Japan. Furthermore, it might be 
a valuable prediction for trade and food policy analysis to measure the effect on trade if other countries follow 
Japan’s Carbaryl regulation. 
Because Carbaryl case on coffee is not widely occurred around the world, it has been difficult to find data and 
similar regulation among importers countries on this chemical. Codex set limits of 21 pesticides on coffee since 
December 2012 but no one is on Carbaryl [26]. Green coffee beans are subjected to 31 various types of pesticides in 
US, however Carbaryl is not the list. Japan also published 124 MRL on coffee minus Carbaryl, therefore Japan treat 
it into uniform limit 0.01ppm. Originally Germany adopted 0.05ppm for Carbaryl on green coffee but since the 
2008 EU harmonized MRL system adopted, the limit was loosen to the limit of 0.1ppm. However, attention needs to 
be paid since EU has amended their MRL for the case of Carbaryl from 0.1ppm to 0.05ppm and entered into force 
in 26 April 2013 [27]. 
4. The Empirical Model and Data Sources 
This paper aims to observe the impact of food safety standard on Indonesia’s coffee export. This commodity is 
chosen for several reasons: (1) recently several major importers have been tightening the MRL on coffee, (2) Japan 
as the second biggest Indonesia’s coffee importer has rejected some quantities of coffees due to Carbaryl level, (3) 
The trade of free-chemical or sustainable Indonesia’s coffee (organic and fair-trade) has been growing and it is 
predicted to have significant increase in the future.  Therefore we argue that the change in food policy as mentioned 
above would have some impacts on Indonesia’s coffee export. 
Gravity model is used in this paper to measure the impact of food safety standard on Indonesia’s coffee export. 
Historically, gravity model in trade was introduced by Tinbergen [28] to determine standard pattern of international 
trade that would prevail in the absence of discriminating trade impediments.  Inspired by Newton’s gravity law, 
Tinbergen formulated the trade with three main explanatory variables: GNP exporting country, GNP importing 
country and transportation cost (distance). However, there are several lacks in this model when it confronts with 
recent dynamic trade concepts such as trade creation and trade diversion [29]. Those concepts suggest that any 
change in trade cost on one bilateral route would have impacts on the other routes and these impacts were not 
captured in the explanatory variables. Bergstrand [30] suggested that the original model suffers from drawbacks of 
certain omitted price variables. Anderson and van Wincoop [31] also argued that the model does not have theoretical 
foundation and that their estimation suffers from omitted variable bias.  They suggested two additional variables on 
the model which are called inward and outward multilateral resistances. 
Gravity model is applicable to analyze trade policies. Several topics in trades such as trade cost [32], impact of 
trade agreement [33], trade bloc formation [34]. In agricultural sector, gravity model can be effectively used for 
predicting the impact of product’s standards on world’s trade flow.  Some studies suggest that, for example, the 
implementation of new Aflatoxin standards in EU will have negative impact on African exports of cereals, dried 
fruits and nuts to Europe [35], global trade in beef would rise by over US3.2 billion if international standard set by 
codex were followed in antibiotic [36], and 1% increase in regulatory stringency leads to a decrease in banana trade 
of 1.63% [37]. 
Gravity model has also been widely used to a number of studies in the effects of Maximum Residual Level 
(MRL) of pesticide on China’s agricultural exports (vegetables, fish, tea and honey). The result the results suggest 
that the decline in the trade flow s were due to the more stringent in MRL policy from imposing countries on 
China’s export [38][39] and the effects is much higher than that of tariff [40]. 
Another extended study on the relation of MRL policy and trade flows was done by Drogue and DeMaria [41] by 
proposing similarity index and introducing it into gravity model to assess the impact of the differences in MRL on 
trade of apples and pears. The results suggest that the differences between regulation matter and may hinder the 
trade. 
Here, the model follows related studies on the impact of food standards and the specification of the gravity 
model is as follow: 
           ijtijjitijtijtijt DCARBDISTPRODGDPEXP HEEEEEE   5431,210 lnlnlnlnln   (1) 
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where i,j,t denote exporter country (Indonesia), importer countries (10 countries) and trade year respectively. 
Parameter Es (E0, E1,.., E5) are the coefficients and  Hijt  is the error term that is assumed to be normally distributed 
with mean zero. EXPijt stands for the export value of coffee from Indonesia to country j in year t. GDPjt  is real gross 
domestic products of the importer countries and it captures the market size of coffee trade. EXP is measured in 
thousands of US dollars and GDP is measured in billions US dollars. Both are expressed in nominal values as some 
studies suggested that deflating exports or GDP using different price indices, such as the CPI or the GDP deflator, 
would not adequately capture the unobserved multilateral resistance terms, and could produce misleading results 
[29]. 
PRODi,t-1 is Indonesia’s total coffee production lagged one year and is measured in thousands of tons. This 
variable captures the supply side of Indonesia coffee trade. DISTij denotes bilateral distance between Indonesia and 
importer country of j and is measured in kilometres. CARBjit stands for maximum residual level (MRL) for Carbaryl 
and measured in ppm. MRL levels are imposed by importer countries and act as non-tariff barriers to Indonesia’s 
coffee export. 
Export, GDP, Production, and MRLs data are collected from 2002 to 2011. In regards to total Indonesia’s coffee 
exports data to ten major importer countries are collected from Trade Map of International Trade Center (ITC) and it 
based on UN COMTRADE statistics. Coffee (green bean-not roasted; not decafeined) , HS 0901 is the main 
commodity  for this analysis. GDP data are from World Development Index (WDI) database of the World Bank. 
Indonesia coffee production statistics are from Food and Agricultural Organization (FAO) of UN. The bilateral trade 
distances are taken from Institute for Research on the International Economy (CEPII). Maximum Residua Level of 
Carbaryl data are taken from CODEX database of FAO, MRL database of Foreign Agricultural Service (FAS-
USDA), Japan Food Chemical Research Foundation, EU Pesticide Database, Agriculture Quarantine Agency, The 
Ministry of Agriculture Indonesia and other importer countries pesticide database.  
5. Regression Result and Discussion 
The model is estimated using four regression methods. Ordinary Least Square without dummies (column 1) is 
used as basic method. In column 2, the OLS estimation adds two dummies (dummy for the year 2005 for the case of 
Japan and dummy for the year 2007 for the case of EU) to capture the effect of change in the policy on Indonesia’s 
coffee export. Country fixed effect in column 3 is used to control for all non-time varying effects such as variable 
Distance in this model. In last column (column 4) is used as a comparison to fixed effect model.  
 
Tabel 5. Estimation result of Gravity Model 
Dependent variable : 
Export 
OLS OLS+dummies Fixed Effect Random Effect 
 (1) (2) (3) (4) 
GDP importers 0.582*** 0.576*** 1.792*** 0.840*** 
 (0.0447) (0.0506) (0.210) (0.114) 
Production 5.113*** 4.504*** 0.382 2.965** 
 (1.140) (1.210) (1.006) (1.001) 
Distance -0.159* -0.178*  -0.391* 
 (0.0762) (0.0781)  (0.196) 
Carbaryl -0.179** -0.197* -0.616 -0.428* 
 (0.0676) (0.0807) (0.457) (0.194) 
Dummy 2005Japan  0.0650 0.907 0.549 
  (0.336) (1.091) (0.537) 
Dummy 2007EU  -0.269 -0.661*** -0.683*** 
  (0.181) (0.158) (0.168) 
_cons -66.56*** -57.88*** -39.31** -43.48** 
 (15.20) (16.29) (11.86) (13.23) 
N 100 100 100 100 
R2 0.704 0.711 0.684  
adj. R2 0.691 0.692 0.632  
Standard errors in parentheses 
* p < 0.05, ** p < 0.01, *** p < 0.001 
Note: The result of Hausman test (Chi2=29.22, Prob>chi2=0.0000) suggests that Random Effect estimates are not consistent.  
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Estimation result in Table 5 indicates that the gravity model is generally well behaved and capable to produce 
the expected results. Adjusted R-squared  increases in column 2 suggested that the additional two dummies increase 
the goodness of the model. All the coefficient sign are as expected although some variables become not significant 
in FE or RE. GDP importers have positive sign and statistically significant (column 1,2,4) suggesting that growth in 
importers consumption power would be followed by increase in export from Indonesia. Production coefficients also 
have positive sign and statistically significant (column 1,2,4) suggesting that increase in coffee output would attract 
higher quantity of export.  Although Production in column 3 (Fixed Effect) is not statistically significant due to non 
varying variable within the countries, the positive sign is as expected. Variable Distance in column 1,2,4 are 
statistically significant and negative sign in Distance coefficient is consistent with theoretical of gravity model 
explaining that greater distance  between country tends to increase trade (transportation) costs. The negative signs 
on Carbaryl coefficients should not appear because tighter policy in MRL level of importer countries tends to have 
adverse effect on export of coffee from Indonesia. These coefficients are also not statistically significant in fixed 
effect probably due to no significant changes in MRL over time within each country. Dummy2007EU is statistically 
significant and the coefficient sign is negative in fixed effect (column 3) but no statistically significant signs have 
been found in Dummy2005Japan. The result may suggest that fixed effect is capable to capture the impact of food 
policy on OTA in EU for the year 2007. It is probably explained by significant decrease up to 30% in total value of 
Indonesia’s coffee export during 2007-2009 and the magnitude of the EU policy on OTA has been world widely 
accepted and followed by other major importer countries and food standard regulator such as Codex and FAO, 
whereas the case of Dummy2005Japan only affected on bilateral trade between Indonesia and Japan.  
6. Conclusion 
The situation faced by Indonesia on coffee trades is unique. For the case of EU food regulation on Ochratoxin A 
(OTA), although the shock in total value of export to all ten importer countries (particularly Europe) was exist 
during the period 2007-2009, the export value back to increased in 2009-2011. Indonesia has been benefited by the 
lack of harmonization in OTA regulation and therefore it was able to shift it’s exports to countrys (outside EU) 
which has no strict regulation on OTA including Japan and US. The case is similar to for Carbaryl in Japan’s 
Positive list standards in 2005. Although Japan has very stringent limit on Carbaryl (0.01ppm), the other major 
importers accepted the limit below 0.1ppm. Therefore the trade can be managed by exporting to countries outside 
Japan eg.US and EU and other Asian countries.  
However, the results of the gravity model combined by recent trend in food standard policy may suggest that 
Indonesia must be aware of future impacts caused by contaminant on coffee in general. First, EU has amended the 
level of some pesticide residue in agricultural commodities including the limit of Carbaryl in green coffee to level 
of 0.5ppm and entered into force in 26 April 2013. (Reg. (EU) No 899/2012). Secondly, outbreak of coffee leaf rust 
in Central America which have impact on US$ 499.4 million of losses or equal to 2.706.454 of 60 kg-bags may also 
spread to Indonesia. Both benefits and drawbacks may arise from this situation. Indonesia may get benefited from 
the world short supply which may increase Indonesian coffee price. However, if the epidemic spreads to Indonesia, 
not only the losses but also the problem of pesticides which is used to mitigate coffee leaf rust. ICO reported at least 
US$125 million would have to be spent to recover the affected areas in Central America. 
Good practices of bilateral negotiation have been carried out between Indonesia and Japan regarding to the case 
of coffee rejections (Table 4). Japan’s importers (AJCA) providing voluntary assistance on Indonesian coffee in 
controlling the level of Carbaryl before the product entering Japan’s ports. These assistances were helpful to reduce 
the number of rejection cases by Japan’s government. To conclude, cooperation between the countries on export 
disputes may play significant role in reducing trade impediments. 
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